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FACTORS AFFECTING POSTEMERGENCE HERBICIDE ACTIVITY 
· Bob Hartzler 
Assistant Professor 
Extension Weed Scientist 
Iowa State University 
Postemergence herbicides have become an increasingly important tool in weed management 
systems. Reasons for this increase include the introduction of new products, environmental 
concerns, and changes in production practices. Several factors influence the performance of 
postemergence herbicides, including timing of application, environmental conditions, spray 
additives, and method of application. This paper will focus on specific aspects concerning 
postemergence herbicide use that have been the focus of recent questions. 
Timing of application. Proper timing is critical for obtaining maximum performance from 
postemergence herbicides. The herbicide label defines restrictions regarding application timing, 
and thus is the most important consideration. The impact of application timing on effectiveness 
and prevention of competitive yield losses also needs to be considered. 
Postemergence herbicides generally decrease in effectiveness as weeds increase in size. The 
improved control provided by early applications must be balanced against the risk of late 
emerging weeds becoming established following application. Delaying applications in order to 
allow weeds to approach the maximum size that can be effectively controlled may be beneficial in 
reducing problems with late season weeds. Certain postemergence herbicides, such as Banvel and 
Pursuit, also have residual activity, thus providing protection from late emergers if environmental 
conditions favor preemergence activity. The recent move to narrow row soybeans by many 
growers will also help reduce problems with late emerging weeds due to more rapid soybean 
canopy development. While concerns over late flushes of weeds are valid, weeds that emerge 
soon after planting are the most competitive with the crop. The control of weeds that emerge 
soon after crop planting should not be compromised in order to allow later flushes of weeds to 
become established. · 
As farm size increases and custom applicators treat more acres, the ability to cover all acres 
while weeds are within label size limits becomes a concern. Applications may need to be initiated 
prior to the optimum timing in order to insure all acres get treated before weeds reach the 
maximum height specified on the label. Operators need to know approximately how many days 
will be available to treat a weed before it exceeds the height where consistency of control will 
drop off. The growth rate of giant foxtail is shown in Figure 1. The relative growth rate 
increases dramatically after foxtail reaches two inches in height. If treatment is delayed until 
foxtail is two inches tall, a window of three to six days would be available to treat the foxtail 
before it reached four inches under conditions of this experiment. The window of opportunity 
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would increase to six to twelve days if one inch height was used as the trigger to start treatment. 
Along with growth rates of weeds, the number of days suitable for field work must be considered. 
In late May and early June, approximately five days per week are suitable for completing field 
work. 
The primary reason for controlling weeds is to protect crops from yield losses associated 
with competition between the weeds and crops. Postemergence weed control allows weeds to 
grow with the crop for a portion of the growing season. Questions arise each year regarding the 
impact of early season competition on crop yields. The critical period of competition varies 
depending upon weed species, populations, and environmental conditions. Under most 
conditions, crop yields will not be influenced by early season competition when weeds are 
controlled within four to six weeks of planting. This window of opportunity may be shortened 
under conditions of dense weed populations, highly competitive weeds, or limited resources. 
Table 2 illustrates the effect of weed populations on com yield losses associated with early season 
competition. Com yields were not affected by moderate weed populations ( <5 weeds/fe) at the 
Ames location when weeds were controlled within five weeks of planting. At the Boone location 
with high weed populations (>40 weeds/ft2), com yields were reduced when postemergence 
treatments were delayed more than two weeks after planting. In situations such as these, early 
applications may be warranted. 
Spray Additives. Spray additives often are used with postemergence herbicides to enhance 
herbicidal activity. Currently, we have only a limited understanding of the exact mechanism by 
which additives improve herbicide performance. 
To be effective, a postemergence herbicide must move from the leaf surface into the plant 
tissue. Two barriers exist that hinder herbicide absorption, the plant cuticle and the cell 
membrane, or plasmalemma. The cuticle is a waxy material that coats the leaves and stems of 
plants. The primary role of the cuticle is to reduce water evaporation from leaf surfaces, but it 
also is an effective barrier to herbicide absorption. Like the cuticle, the cell membrane is a non-
polar barrier to herbicide absorption. Herbicides that are non-polar can readily penetrate the 
membrane, whereas the absorption of polar herbicides such as Roundup is hindered by the 
membrane. Certain spray additives may play a role in the movement of herbicides through the 
cell membrane as well as through the cuticle. 
The chemical nature of the herbicide dramatically influences its ability to penetrate the 
cuticle and cell membrane. In addition, the composition of the cuticle varies substantially among 
plant species and environmental conditions. Due to these differences, it can be expected that 
weed species will respond differently to herbicides and spray additives. Thus, no one type of 
additive is best suited for use with all herbicides, all weed species, or all environmental 
conditions. 
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Several types of additives are currently marketed for use with postemergence herbicides. 
Traditional additives include surfactants and crop oil concentrates. Newer products include 
ammonium salts, methylated seed oils, and silicone-based surfactants. 
The use of ammonium salts as spray additives has grown rapidly in the past 10 years. 
Although the exact role of ammonium in herbicide absorption is unclear, it is felt that the 
primary site of action is at the cell membrane, rather than at the cuticle. A different role for 
ammonium has been proposed for when it is used with Roundup. In certain situations, 
ammonium salts may overcome the antagonism of Roundup activity caused by calcium salts 
present in water used as a carrier. 
Silicone based surfactants (e.g. Sylgard 309) have been introduced for use with herbicides. 
These materials are extremely effective at reducing the surface tension of spray droplets, thus 
improving coverage of the leaf surface. However, the action of surfactants is much more 
complex than a mere reduction in surface tension, thus, the greater surface tension reducing 
ability of silicone surfactants will not always lead to improved herbicide performance compared 
to traditional surfactants. 
Recently, methylated seed oils and fatty acids have become popular additives. Examples of 
these products include Dash, Sun-it and Scoil. In Iowa State University studies, these products 
have generally provided similar levels of enhancement to traditional surfactants or crop oil 
concentrates. However, under certain situations, these products may be more effective than 
traditional additives. 
In selecting additives, several factors need to be considered. The best additive for a 
situation is dependent upon the herbicide being applied, the target weed, and existing 
environmental conditions. The herbicide label is the best source for information regarding 
selection of additives. Premium additives may offer an increase in performance consistency, but 
consider product cost versus the potential gain in performance. 
Application Techniques. The trend in recent years has been to decrease the volume of water 
used in application, thus reducing the cost of carrying water and the time required for 
application. For postemergence products to be effective, thorough coverage of target weeds must 
be accomplished. In order to maintain target coverage with low carrier volumes, sprayers are 
modified to produce a smaller range of droplet sizes, either through an increase in spray pressure 
or change in nozzle type or size. 
Recently, there has been interest in utilizing very high spray pressures (>80 PSI) for 
applying postemergence products. The rationale for these high spray pressures is to obtain more 
efficient coverage of foliage at lower carrier volumes. High pressures such as these are often used 
during foliar applications of insecticides or fungicides. These applications typically are made later 
in the growing season when the plant canopy is much further developed than at the time of 
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postemergence herbicide applications. There is little research available to support improved 
herbicide performance claims at pressures above 80 PSI, yet the risks of utilizing high pressures 
are well documented. Table 2 illustrates the impact of spray pressure on droplet size produced 
by a flat fan nozzle. At 60 PSI, more than 5% of the spray volume is found in droplets less than 
100 microns in diameter. For wind speeds of 0.5 to 6 MPH, the critical droplet diameter is 150 
to 200 microns for reducing drift potential. This indicates that spray pressures of 60 PSI or 
greater will create a tremendous potential for drift. 
Conclusions. The use of postemergence herbicides is likely to continue to increase. Applying 
herbicides directly to the foliage eliminates many of the variables that occasionally lead to 
inconsistent performance of soil-applied products. However, our limited understanding of the 
interactions between plants, herbicides, additives and the environment restricts our ability to take 
full advantage of the benefits of postemergence products. 
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Figure 1. Growth rate of giant foxtail. 
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Table 1. Effect of postemergence application timing on 
yield losses associated with early season competition. 
Timing of 
control2 
Preemergence 
Post {2 WAP) 
Post (3 WAP) 
Post {4 WAP) 
Post {5 WAP) 
Weedy check 
Relative yield {%) 1 
Ames 
{<5 weeds/ft2 ) 
100 a 
95 a 
112 a 
98 a 
97 b 
67 b 
Boone 
(>40 weeds/ft2 ) 
100 a 
108 a 
84 b 
80 b 
74 b 
48 c 
1Yield expressed as percent of preemergence treatment. 
2WAP = weeds after planting. 
Owen, Lux, and Franzenberg. 1991. Iowa State University. 
Table 2. Effect of spray pressure on droplet size emitted 
by 80 degree flat fan nozzle. 
Spray Pressure 
(PSI) 
20 
40 
60 
Volume Median 
Diameter (Microns) 
344 
280 
236 
% of Spray Vol. 
Under 100 Microns 
0.8 
2.8 
5.5 
Wolf, R. and L. Bode. 1992. Ill. Agric. Pest. Conf. 
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